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'ons of clouds m d  rain. See the accompanying chart 
:?%a 22, 1913 (fig. 1, XLIV-22). 

StuJies of this kind render it evideiit that :'L condition 
to be considered in forecasting rainfall is that of coiiverg- 
in winds. 

fn  figure 1 the areas of converging wiiitls exceeding 1 
on the scale are iiiclosetl with blue lines and the areas o€ 
rain are indicated by t,he sgnibol R. Since the con- 
vergence of the wind 011 which the rainfall depends is 
determined by the clistrihution of pressure, i t  is possible 
from a chart showing the nnticiptitd distribution of 
pressure to forecast both wind and rniu. 

Plotting wind arrows a.long the lines of e q ~ d  )ressure 

Hemisphere (not consic-lering speed 1, the region of (mi- 
verging winds can be easily selected and indicated by 
shaded areas. In  this wa the shaded area beconies t h  
predicted area for rainfdf 

The method used by nie in the Argeiitine weather 
service is to predict the pressure distribution for the 
succeeding day and then draw in the winds and areas of 
rain. Experience teaches, however, that rain will not 
result from converging winds in areas where the [.relative] 
humidity is low (60 per cent or less) and the rain mea 
is omitted in such areas. Doubtless such forecasts will 
increase in accuracy with increasing knowledge and ini- 
provement in the method. 

Plotting the divergence of the wind in red .and the 
convergence in blue tliscloses the fact that diver in,a 

pressure and cotiverging wiiids. around cen tei-s of low 
pressure. But this condition is frequently reversed. In 
the case of reveisal there is rain within the area of high 
pressure wherc there esist, converging winds, and fine 
weather in the low pressure where there exist diver iiig 
winds. Another example of the relation of r a in fd  t.o 
converging winds is shown in t.he accompnnying figure 2 
(XLIV-23) for May 3, 1913. 

It is not meant to be understood that converging winds 
axe the only factor in rain production. Tem erature and 

possible to illustrate the effect of temperature distribu- 
tion at some later date. 

The effect of top0 iaphy appears evident in figure 3 
(XLIV--24). Here a %' road stream of air is being draw1 
from the ocean up the gentle slopes of the Appalachinli 
Mountains by t i  stoiin of unusual violence a ~ c l  cstc?nt.. 
resulting in a long strip of rain along t.he easteni slope 
while on the western side of the mountain range where 
the air is descending the slopes, the sky remains clear 
notwithstanding the conver ence of the wind. On the 

ocean it fre uently clears on the eastern slopes of the 

western. 
.- z : '  . , 

according to the relatioa k n o ~ ~ i  to exist in the rs orthcrii 

winds are the usual condition around centers of B iigh 

humidity are also important factors. It wi B perhaps be 

other hand with a well-de P ned low pressure over the 

mountain w % ile it is still raining or snowing on the 

LONG-RANGE FORECAST OF THE WINTER MINIMEM 
TElWERATURE FOR HAMADA, JAPAN.' 

By M. ISIDA. 

In western Japan there is a well-t,ried weather proverb 
current among laymen, to the effect, that, a severe wint'er 
is receded by an abnormally hot summer. 

!he author of the paper here abstracted, has for his 
object the testing of ths piece of weather lore by means of 
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I Sllghtly rearrand and reprinted from the English abstract im Journal of the 
Y[eteorolo@d Bodety of Japan, Feb., 1916,86, C10. 
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Table 1 givw in it,s wcond column the meail air tem- 
pcritture (2 ' )  at Ham:tdn, on t,he west coast of Ja  >an Uong. 

t 1 t,o September 30. In  the 3cl ,  4th. and 5th columns are 
given, respectively, the observed minimum temperature, 
to, of the followiing wiiitcr, t,he calculated niiiiiniuni tem- 
pvaturc, fc. ns oht aintul by mer~iis of the author's equation 
t = 55.14 - 2.69 T. nnd t.lw diff ere11c.n to- fc.-  T. O[kilda]. 

133$O E.; l n t ~  3 5 O  N.]. for its warm season or a f >out May 

CIRRUS DIRECTIONS AT MELBOURNE AND STORMS 
AFFECTIXG VICTORIA.' 

I:;,. !::. T. ~ ) I : . ~ Y L I . : ,  13. :I., -1ssistanl. 

[rumma.mvveslt 11 Bureau of Meteorology, Melbourne, Victoria.] 
(-4bstr:;cbf for ti?e REVIEW. by A. J. Henry.) 

Spt,emntic observations of the direction of movement 
of cirrus clouds hnre heen macle in Melbourne for many 
years. The rcsuhs of t,l?nse ohscm-aiioix for the period 
1S95 to 1912 hme hem coiTdnted with the various 
cyclonic systcms which nff ect the weather of estreme 
southeastern Australia.. 

Mr. Quayle groups the cyclones of Austmlia under eight 
bypee, of which by far t h  greran.ter number belon to the 

:LS- they row id Cape Leeuwiii, distant from Melbourne 
about 1,SOO miles. Cirrus observations at Melbourne are 
evidently mitde with considerable precision and probably 
by means of a nephosco c. Tho niaiiner of groupin the 

t,ygc? Antarctic V-depressions. These me h t  o B served 

If data, ns explaimd by t K e author. wo.s about as fo oms: 
. -- _- 

I Qua IC E. T. Itelation between cirrus dirwtlons zs ohm-ed in Melbourne and the 
ap roac%dlthe variousstorm syatemsaffectinrVlctoria. Melbourne. Ma ,1915. lpl., 
aotgs., 27 p. 4 O .  (Commonwealth Bureau of Meteorology, Billletin No. 5.) 



82 MONTHLY WEATHER REVIEW. FEBRUARY, 1916 

For each c i m  direction observed at Melbourne there was 
noted the distance of the barometric trough of the depros- 
sion or the cyclonic s steni from Melbourne, Ihe cIepart8iat! 

rate of motion of the trough, the tims of its passage owr 
Melbourne, and the intmsity of the storm at that, plw..e, 
as indicated by the barometer level. 

From the facts thus ascertained a table was prc 1md, 

various distances of the storm trough. Thess, ns the 
author remarks, varied from month to month in a niost, 
interesting fashion. Tho trough distances varied from 
100 to 1,300 miles. The mean direction of cirrus in Aus- 
tralia, as in most other park of the world where they 
have been systematically observed, is froin west to enst,. 
The author found i t  convenient to call true west zero; 
that is, a movement froin west to east was entered as zero 
when the direction was from t.ruo wmt. When t.lw lievia- 
tion from true west was to the north, it. was rocordod as 
plus (+) sq many degrees, and when to the south it was 
recorded mnus  (- ) so many degrees, 

The most norther!y average cirrus (Iirtxtiofi for any 
trough distance was In August, when for troughs distant 
from Melbourne 1,000 miles i t  was slightly north of west., 
+lo; at a trough distance of 500 miles for the same 
month the deviation was +23O, or west 33’ north, arid 
for tro h distance of but 100 niibs the deviation 1va.s 

trough distance of 1,000 mniles was -27’ in Docember; 
for trough distance 500 niiles west 3’ sout-h, in the 
sme month, and for all trough distances less than 400 
miles the deviation is always to tho north, and generally 
from 25O to 30°. The seasonal shift of the upper cur- 
rents thus brought out is a phenomenon of world-wide 
distribution but the apparont contmrol of cii-rus direction 
b cyclonic circulations has not been observed in the 
d i t e d  States, so far as the writer is aware. ’ 

A casual ins ection of the synoptic cloud chiwls of tht! 
United States &eather Bureau sstending over a number 
of years leaves the im rossion that the clirecbion of cirrus 

either cyclonio or anticyclonic circulations. i t  is prob- 
able that the cloud directions RS recorded in the dnily 
observations of the Weather Bureau, viz, to the eight 

from the mean clou B direction for that clisi8anct?, i,he (lady 

showing the mean cirrus direction over Melbourne / or the 

west 41 Y north. The estrenie southerly deviation for 

clouds in the United 8 t abs  is practically iride )endent of 

principal point.9 of the compa,ss onlv, are not sufficiently 
iecise to sliow the deviations observed in Aiistdia. 

Observatory show t1in.t the i~ioaii dircc tion of the cirrus 
is different for c:yaloims whin11 nclvance from different 
rlirectjons. a.nd that. in goriernl the cirrus t,ends to Innrc? 
in thc Sam+ din!(: tion as t,he a.oc01npatnyi ng cyclones and 
anticyclones i i i i )~! .  ‘l’h iiiovoment of tho cirru$ is, 
however, bn t,he avera e,  from a slight,lp more wcsterlp 
direction than that of %e accompanying cyclone or anti- 
cyclone. 

Tho following itre sonic? insbences of the significance of 
cloud movomcnts in weathor forc?ctmting as given by Mr. 
Qunyle: 

(1) If tliv first cirrus d i ~ ~ r v e d  when u stcirni is opproacliing is froin 
the SSW or SW, little rain niay be expected. 

(2) If, however, it veers rapidly northward as the storm approaciies. 
and, especially if i n  t.hc cn.w of an “Ant.arctic” low, for any givc.n clis- 
tance of the trough the direction of niovement reachea a point more 
northerly than the average for that distaiice, good general rains may 
be expected. 

(3) If, i n  addition to 121, t,lit. trough is moving slowly, !.he st.orm is 
likely to prove cyclonic round a center p m i n g  either over Tasmanix. 
 bas^ Strait, or inland Victoria. The ninre iiort.herly the track of thin 
center the better t,he rainfall. as a rult?. 

( 4 )  Cirrus movemei1t.s heginninq well. but f@ling to niaintdn their 
northward backing or tending to diaappiar suggvst either t,he destruc- 
tion of the storm, oritsdeflection int.0 t.he faiinkrior of the continent, or 
poiwibly its sli ping southward fwni the Bight. If passing northemt,- 
ward from the s i g h t  into New Sou1.h Wales or Queensland, cirrostrat.uR 
is usually viaible low llown in tlie northweatern horizon and lying 
parallel to it. 
(5) Movement persi.st,iiig from souic‘ nort.lierly point. in spite of 

locally fine weather is a very reliable sign of raiu. especially over tlic 
interiors of New South Wales and Victoria. t’~ Cirrus tending emterly through nnrth indicates the st.orin center 
to e paasing eastward nort.11 of t.he observer, while directions between 
E and SSE generally go miith an act.ive storm center off the New South 
Wales muth coast line, wit.1~ much ruin there and in East Gippsland, 
and hi h premme over Tmniatua or aoutliwestwu Victoria. 
(7) 8 irrus coming from the sout,h {SSE-SSW) may have no apparent 

relation to atorni systems, and is often seen in urely anticyclonic 
weather. It is alao seen occasionally aa the result o!storrn energy when 
the center of a vigorous cyclone is passing over or not far south of Nel- 
bonrne, or has formed somewhere off Gab0 Island. But, wlistever its 
relationship. rirrns from this direction indicates conditions ver unfq 
vorahle lo the rl~velopinent or eatward progress of Ant.arctic t$sturil: 
ances a.pproaching friilll the west.. 

B; .ec.isa obsorvaticms of cloud clirections made a t  Blue Hill 
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9 crla (on in Annals of the Astronomical OhsPrvatoiy, Harvard Ciilleye, xnl.  30, 
P311; I t .  


